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SIR: 

I, Shushi IKED A, a citizen of Japan, hereby declare and state fhafc 

1. I have aJPhJD. degree, which was conferred upon me in 1998 by Osaka University 
* located in Osaka prefecture. 

2. I have been employed by Kobe Steel Ltd. since 1990 and I have a total of 7 years 
of work and research experience in the field of high strength steel sheets, 

3 . The specification at Tables 1 and 2 discloses tensile strength (TS) and bendability 
(Ro and RO data for steel sheet Samples 1-13. For the bendability data, "x" denotes the 
presence of <sracking, and V denotes the absence of cracking). Tables 1 and 2 arc 
reproduced below. 
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Table 1 



Steel 




Chemical 


composition (mas5%-) 




Sample 


C 


Si 


Mh 


P 


S 


Al 


others 


A 


0.033 


1.48 


1.50 


0.03 


0.006 


0.032 




B 


0.096 


1.54 


1.54 


0.03 


0.004 


0.034 




C 


0.157 


1.57 


1.53 • 


0.02 


0.004 


0.033 




D 


0.204 


1,55 


1.45 


0.04 


0.005 


0.035 




• E 


0.151 


0.48 


1.55 


0.04 


0.005 


1.030 




F 


0.147 


0.30 


0.32 


0.04 


0.004 


0.030 




.6 


0.150 


1.46 


1.55 


0.03 


0.005 


0.033 


Mo:0.2 


H 


0.147 


1.52 


1.48 


0.04 . 


0.005 


0.032 


Wi:0.2 


I 


0.154 


1.44 


1.50 


0.03 


0.006 


0.028 


Cu r 0 . 2 




0.151 


1.53 


1.54. j 


0.03 


0.004 1 


0.032 


Ca:0.0Ol 
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« • 

4- The specification at page 12, lines 2-10, outlines the procedure used to prepare 
Sample Nos. 1-10. Hie specification at page 12, line 11 to page 13, line 5 outlines the 
procedure used to prepare Sample Nos. 1 1-13. 

5. The following additional experiments were carried out by me or under my direct 
supervision and control. 

6, Additional Samples A-I were prepared by different procedures as specified below. 

Sample A : 

This heat treatment consists of heating up to 850°C (above Ai point and below A 3 
point) and keeping this temperature for 120 seconds (for annealing), cooling to 700°C at an 
average rate of 5°C/s and keeping ttds temperature fox 15 seconds* cooling to 400^0 at an 
average rate of 15°C/b and keeping this temperature for IS seconds, (for ansteropering), and 
air cooling to room temperature at an average rate of 5°C/s. 
Sample Jg: 

This heat treatment consists of heating up to S50°C (above Ai point and below A3 
point) and keeping this temperature for 120 seconds (for annealing), cooling to 700°C at an 
average rate of 5°C/s and keeping this temperature for 15 seconds, cooling to 420°CI at an 
average rate of 15°C/s and keeping this temperature for 60 seconds (for distempering), and 

air cooling to room temperature at an average rate of 5°C/s. 

j 

Sample C;. 

This heat treatment consists of heating up to 850°C (above A% point and below As 
point) and keeping this temperature for 120 seconds (for annealing), cooling to 70O°C at an 
average rate of 5°C/s and keeping this temperature for 15 seconds, cooling to 4?Q°C at an 
average rate of 15°C/s and keeping this temperature for 180 seconds (for austempering), and 
air cooling to room temperature at an average rate of 5°G/s. 
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Sample D : 

This heat treatment consists of heating tip to 850°C (above Ai point and below As 
point) and keeping this temperature for 120 seconds (for annealing), cooling to 700°C at an 
average rate of 5°C/s and keeping this temperature for 15 seconds, cooling to fl20°C at an 
avemge rate of 15"C/s and keeping this temperature for 300 seconds (for austempering), and 
air cooling to room temperature at an average rate of 5°C/s. 
Sample E : 

This heat treatment consists of heating up to 850 Q C (above Ai point and below A3 
point) and keeping this temperature for 120 seconds (for annealing), cooling to 700 C C at an 
average rate of S°C/s and keeping this temperature fox 15 seconds, cooling to 420*C at an 
average rate of 15°C/s and keeping this temperature for 600 seconds (for austempering), dad 
air cooling to room ten^erature at an average rate of 5*C/s. 
Sample P: 

This heat treatment consists of heating up to 850°C (above Ai point and below A 3 
point) and keeping this temperature for 120 seconds (for annealing), cooling to 700°C at an 
average rate of 5°C/s and keeping this temperature for 15 seconds, cooling to 420°C at an 
average rate of 1 5°C/s and keeping this temperature for 60 seconds (for austempering), and 
air cooling to room temperature at an average rate of 5°C/s. 
Sample Gj : 

This heat treatment consists of heating up to 850°C (above A x point and below A3 
point) and keeping this temperature for 120 seconds (for annealing), cooling to 700°C at an 
average rate of 5°C/s and keeping this temperature for 15 seconds, cooling to 420°C at an 
average rate of 15°C/s and keeping this temperature for 180 secoqds (for austempering), and 
air cooKng to room temperature at an average rate of 5°C/s- 
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This heat treatmefct consists of heating up to 850°C (above A\ point and below A3 
point) and keeping this temperature for 120 seconds (for annealing), cooling to 700 a C at an 
average xate of 5*C/s and keeping this temperature for 15 seconds, cooling to 42p°C at an 
average rate of 15°C/s and keeping this temperature for 60 seconds (for austetopering), and 
air cooling to room temperature at an average rate of S°C/s. 
Saignle L « 

This heat treatment consists of heating up to 850°C (above Ai point and below A% 
point) and keeping this temperature for 120 seconds (for annealing), cooling to 700°C at an 
average rate of 5°C/s and keeping this temperature for IS seconds, cooling to 420°C at an 
average rate of 15°C/s and keeping tins temperature for 180 seconds (for austempexing), and 
air cooling to room temperature at an average late of 5°C/s. 

7. The tables on the following page summarizes the tensile strength and bendabQity 
results obtained using three different steels (Types D, C, and H). 
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8. For steel type D, Samples A, 4 and B contained a number of carbide grains that 
was less than 40 pear 2000 /tin 2 and exhibited a combination ofhigh strength and excellent 
testability. la contrast, Samples G, I> and E contained a number of carbide grains that was 
greater than 40 per 2000 Attn 2 and exhibited low strength and poor bendability. Samples 12 
and 13 contained a number of carbide grains that was greater than 40 par 2000 /im 2 and 
exhibited Hj^i strength but poor bendability. 

9 Samples 4, 1 1-13 and A-E are plotted on the following chart of tensile strength v. 
number of carbide grains per 2000 /an 2 . The comparison of Samples A, 4 and B with C> D, E 
and 11-13 on the chart shows that a significant improvement in the combination ofhigh 
strength and excellent bendability is achieved by the present invention by controlling the 
number of carbide grains to be less than 40 per 2000 fan 2 . 
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Figure : Relationship between Number of carbide grains and TS 
(New Data of Sted TypeD and Same Data of Table 2) 
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10, For steel type Q> the tables above show that Sample 3 contained a number of 
carbide grains that was less than 40 per 2000 fJm 2 and exhibited a combination of high 
strength and excellent bendability* In contrast, Samples F and G contained a number of 
carbide grains that was greater than 40 per 2000 fan 2 and exhibited lower strength and poor 
bendabiUty, 

1 1 - For steel type B, the tables above show that Samples 8 and H contained a number 
of carbide grains that was less than 40 per 2000 /un and exhibited a combination of high 
strength and excellent bendability. In contrast, Sample I contained a number of carbide 
grains that Was greater than 40 per 2000 /nn 2 and exhibited lower strength and poor 
bendabilxty. 

12. The data in the tables shows that a significant improvement in the combination of 
high strength and excellent bendability is achieved by the present invention over fee critical 
range of "no more than 40 carbide grains per 2000 /an 2 " in the steel sheet 

13. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made oh information and belief ate believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may j eopardize the validity of this 
application or any patent issuing thereon; 

14. Further declarant saith not 

Date: Jd&4± ^ • ^flL 



Shushi IKED A 
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